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LARGE DISK ADAPTER 
Specifications 

ZA-4036 
F/N 217304 

GENERAL 

The Large Disk Adapter (LDA) allows the attachment of up to eight 
disk drives to a CHI central processor. The LDA is an integral 
part of the processor I/O. The standard LDA supports up to eight 
CHI 2330 model 2 disk drives. 

The CHI 2330 model 2 disk drive with 79.3 megaword capacity has 
nineteen recording surfaces. Each recording surface has 815 data 
tracks with 16 sectors per track. Each sector has a capacity of 
320 16 bit words. Cylinders 807 through 814 are reserved leaving 
78.6 megaword user capacity. This drive is often referred to as 
a 200 megabyte drive which describes its raw unformatted capacity. 

The CHI LDA is not format compatible with other disk controllers. 
Disk packs may only be interchanged between CHI systems equipped 
with the LDA. 

The LDA incorporates a special form of cyclical redundancy check 
for data error detection and limited error correction. The error 
correction procedure requires a significant amount of time; 
therefore, operation retries will normally be done first under 
automatic control of the LDA. 

The sectors as recorded on the disk pack will always contain 320 
data words, not counting the sector address. A larger or smaller 
number of words, however, may be transferred with the LDA 
accessing additional sectors or making up the difference. 
When it is desired to transfer more than a single sector's worth 
of data, it is only necessary to provide the sector address for 
the beginning sector and the total word count desired. The LDA 
will compute successive sector addresses and will cause new head 
selects and seeks to occur when necessary. 

The LDA incorporates a significantly different I/O protocol which 
requires programming concepts new to the 2130 system. There is 
only one XIO command. That command is a function control which 
provides a memory address to the LDA. The LDA then begins cycle 
stealing command words from successive memory locations begiiininy 
at that address. Completion of the operation specified by the 
command word will be flagged by an interrupt. All operations, 
including transfer of status information, will be terminated in 
this fashion. There are several special cases of the single XIO 
that do not result in cycle stealing command words. These special 
cases are flagged by modifier bits in the XIO. 
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These modifier bits are involved with the following immediate 
operations: unmask interrupt; mask interrupt; reset interrupt; 
and halt controller. 

A sequence :of operations may be begun with a single XIO and there 
will be only one interrupt at the end of the last operation as 
long as each operation in the sequence completes normally. This 
is done by chaining command words. When command words are chained, 
an interrupt will not occur at the end of the operation specified 
by each command word, but instead the LDA will go to the next 
command word in the command buffer. Multiple non- contiguous 
command word buffers may be used by linking between buffers with the 
'alternate command buffer* command word. If any operation 
associated with chain commands does not complete in a normal 
manner, then the rest of the command chain will not be executed 
but an interrupt will be presented. 
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X10 START 



EA- 



COMMAND ADDRESS 



^_ 



LOCATION OF FIRST 
COMMAND WORD IN 
MEMORY 



CONVENTIONAL 2130 
AREA CODE 



FUNCTION FIELD 



EA + 1 




SPECIAL MODIFIER FIELD MUST BE ZERO 



INDIVIDUAL CONTROLLER IDENTIFICATION CGROUP) 
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X10 SENSE ILSW 



•EA- 



•EA + 1 



15 



*+ 5 7 8 10 11 



15 








1 1 







R R R R R 



RESERVED FOR SECONDARY 
ILSW, MUST BE ZERO 



V_ 



"V" 



J 



THERE ARE TWO ILSW BITS WHICH ARE INDIVIDUALLY ASSIGNABLE 
TO ANY POSITION. ONE IS FOR THE OP END INTERRUPT THE OTHER 
IS FOR THE PROGRAMMED INTERRUPT. 

THE ADAPTER IS ASSIGNABLE TO ANY INTERRUPT LEVEL FROM 1 TO 5 



X 
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X10 IMMEDIATE 




EA + 1 



7 8 10 11 



15 



XXX 



UNMASK INTERRUPT 

MASK INTERRUPT 

RESET OP END INTERRUPT 

RESET PROGRAMMED INTERRUPT 

RESERVED 

RESERVED 

HALT CONTROLLER 



M M M 



SPECIAL MODIFIER FIELD 



CONTROLLER 
ID 
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GENERAL COMMAND WORD FORMAT 



r 



COMMAND ADDRESS CONTENTS 



COMMAND ADDRESS + 1 



7 


8 






11 


12 15 


15 


COMMAND CODE 


S 

T 


C 
C 


R 


P 
I 


RESERVED 


ADDRESS OR OPERATION VALUE 



M M 
M|M 



1 



J 



SEE INDIVIDUAL 

COMMANDS FOR EXPLANATIONS 



RESERVED FOR SPECIAL 

DIAGNOSTIC FUNCTIONS 

STANDARD OPERATION FLAGS 



PROGRAMMED INTERRUPT 
RESERVED, MUST BE ZERO 
CHAIN COMMAND 
SUPPRESS TRANSFER 



INVALID 

WRITE 

READ 

CONTROL 

SENSE 

ALTERNATE COMMAND BUFFER 

RESERVED -. • 

X= DONT CARE 

M= MODIFIER (SEE SPECIFIC COMMANDS) 



COMMAND CODE 



JX 
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WRITE COMMAND 



CW- 



R. R 



t-CW + 1-pCW + 2-r-CW + 3-pCW + tf-. 



M I 



78 



1 



12 



150 <-*' 150 1 150 



150 



15 



S S S S 



SECTOR 
ADDRESS 



SECTOR 
ADDRESS 



WORD 
COUNT 



BUFFER 
ADDRESS 



NORMAL OPERATION 



LI 



SPECIAL DIAGNOSTIC FUNCTION 
STANDARD OPERATION FLAGS 



WRITE COMMAND CODE 



DIAGNOSTIC WRITE 



SUPPRESS AUTO ERROR RETRY 



INITIALIZE SECTOR ID FIELD (NOTE) 



RESERVED, MUST BE ZERO 



PERFORM AUTOMATIC READ CHECK 



NOTE: 

CAUTION "INITIALIZE SECTOR ID FIELD" SHOULD ONLY BE DONE WHEN 
THE CAPABILITY TO FLAG DEFECTIVE TRACKS AND ASSIGN ALTERNATE 
TRACKS IS AVAILABLE. 
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READ COMMAND 



cw- 



T 



CW + 1-j-CW + 2-|- 



CW + 3-j-CW + 4-, 



R R 



1 



1 



V 



12. 



JLi 



s s s s 



JL5. 



SECTOR 
ADDRESS 







JL5. 



SECTOR 
ADDRESS 



JL 



-Li 



WORD 
COUNT 



BUFFER 
ADDRESS 



NORMAL OPERATION 
ADVANCE DATA WINDOW 
RETARD DATA WINDOW 

•RESERVED 
OFFSET FORWARD 
OFFSET REVERSE 
RESERVED 

•SPECIAL DIAGNOSTIC FUNCTION 



STANDARD OPERATION FLAGS 



READ COMMAND CODE 



DIAGNOSTIC READ 



SUPPRESS AUTO ERROR RETRY 



READ ID FIELD AND DATA FIELD CNOTE) 



-RESERVED, MUST BE ZERO 



PERFORM ERROR CORRECTION 



NOTE: 

WHEN A READ ID AND DATA FIELD IS SPECIFIED WITH A WORD COUNT OF 
2, ONLY THE ID FIELD WILL BE READ CAND ERROR CHECKED). 
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READ OR WRITE COMMAND 



SECTOR ADDRESS FORMAT 
CW + 1 — 



CYLINDER ADDRESS 




000 



ALTERNATE SECTOR FLAG 
-DEFECTIVE TRACK FLAG 
-DEFECTIVE SECTOR FLAG 
'READ ONLY FLAG 



i_ 



CW + 2- 

7 8 10 



HEAD 
ADDRESS 



000 



U 

SECTOR 
ADDRESS 



11 



THESE BITS MAY ONLY BE ON 
WITH AND ARE USED IN CON- 
JUNCTION WITH THE INITIALIZE 
ID FLAG CBIT 3) OF THE WRITE 
COMMAND. 



CALCULATE SUCCESslvI SECTOR ADDRESSES IN A CYLINDER FORMAT. 



RANGE OF DECIMAL VALUES 



- 


29 


MEGAWORD 
DRIVE 


7y MtbAW 

DRIVE 


CYLINDER ADDRESS 




0-821 


0-81^ 


HEAD ADDRESS 




0-4 


0-18 


SECTOR ADDRESS 




0-23 


0-15 



JX 
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READ OR WRITE COMMAND 



■CW + 3 



15 



CW + *t- 



BUFFER WORD COUNT 



NUMBER OF DATA WORDS 
IN MEMORY 



11 



BUFFER ADDRESS 



LOCATION OF FIRST DATA WORD 
IN MEMORY 



I?APTER RD C °u?, T ,T BE ANY VALUE BETWEEN 1 AND 65,535 THE 
CYLINDER FORM^. AUTOMATICALLY ACCESS ^CESSIYe'sIcTORS™ A 



DC 
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CONTROL COMMAND 



CW 



CW + 1 



or - 



_L8_ 



15 



15 



R R 



M M M 



1 1 







R R R R 



OPERATION VALUE 




CYLINDER, HEAD, UNIT, 
ETC. 



RESERVED, MUST BE ALL ZERO 



J 



STANDARD OPERATION FLAGS 



CONTROL COMMAND CODE 



SET CYCLE STEAL DELAY 

SEEK 

SET HEAD 

SELECT DRIVE 

DESELECT DRIVE 

SPECIAL DIAGNOSTIC OPERATIONS 

RESTORE 

RESET FAULT 

RESERVED DO NOT USE 

SPECIFIC OONTROL OPERATION 

SUPPRESS AUTO ERROR RETRY 
RESERVED, MUST BE ZERO 



^C 
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SET CYCLE STEAL DELAY. 



-cw- 



CW + 1 



u 






/ 


8 








15 





11 


12 15 





s 

R 





1 1 


s 

T 


C 

c 





p 

I 







DELAY 



DELAY IS BINARILY ENCODED IN INCREMENTS OF .66 MICROSECONDS 
FROM TO 10 MICROSECONDS. THE DEFAULT CONDITION IS ZERO 
DELAY. 



SEEK CONTROL COMMAND 



cw 



CW + 1 










7 


?, 






1 





s 

R 


1 


1 1 


s 

T 


cl 

CO 


p 

I 

1 1 


X> 



X X X X X X 






CYLINDER ADDRESS 



SET HEAD CONTROL COMMAND 



CW 



CW + 1 







10 



1 1 



13. 







1SL 



n L5. 



xxxxxxxxxxx 



HEAD 
ADDRESS 



X 
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SELECT DRIVE CONTROL COMMAND 



p • CW | CW + I 1 

7 8 15 1112 15 





S 

R 


i 
Oj 1 1 


1 1 


s 

T 


C 
C 





p 

I 





xxxxxxxxxxxx 


DRIVE 
ADDRESS 



DESELECT DRIVE CONTROL COMMAND 



CW 



•CW + 1 



u 






7 


s 








15 





15 





S 
R 


1 


1 1 


s 

T 


C 

c 





p 
I 





m^^^^^d 



THIS COMMAND IS ONLY REQUIRED BY SYSTEMS UTILIZING DUAL PORT 
DISK DRIVES. NORMALLY A NEW DRIVE SELECT CONTROL COMMAND 
WILL OVERLAY THE OLD. 



-IT- 




CH! 
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SENSE COMMAND 







cw- 



CW + 1 



R R R R 



b 



10 







JJi 



s s s s 



BUFFER 
WORD COUNT 



CW + 2 



_LS 



BUFFER 
ADDRESS 



L 



-L5. 



LOCATION OF 
FIRST WORD 

IN MEMORY 



NUMBER OF WORDS IN MEMORY 



SPECIAL DIAGNOSTIC FUNCTION 

0000 = NORMAL OPERATION 

0001 = TRANSFER SCRATCHPAD 

STANDARD OPERATION FLAGS 



SENSE COMMAND CODE 



RESERVED, MUST BE ZERO 
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ALTERNATE COMMAND BUFFER COMMAND 




NEW COMMAND BUFFER 



RESERVED, MUST BE ZERO 



STANDARD OPERATION FLAGS 



ALTERNATE COMMAND BUFFER CODE 



RESERVED, MUST BE ZERO 
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LDA STATUS WORDS 

WORD ONE 
BIT 

OPERATION ERROR ABORT 
. 1 SUCCESSFUL OPERATION END 

2 NOT READY 

3 INVALID COMMAND 

4 NINETEEN SURFACE ID 

5 DATA ERROR 

6 NON CORRECTABLE DATA ERROR 

7 DRIVE SEEK ERROR 

8 WRITE PROTECTED 

9 UNAVAILABLE CYLINDER ADDRESS 

10 UNAVAILABLE HEAD ADDRESS 

11 UNAVAILABLE SECTOR ADDRESS 

12 DRIVE FAULT 

13 INVALID COMMAND SEQUENCE 

14 TRANSFER LOCKOUT 

15 TWENTY- FOUR SECTOR TRACKS 



fl-11-76 



X 
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OPERATION ERROR ABORT (WORD 1 BIT 0) 

This bit is the logical "or" of all abnormal conditions. 

If this bit is on, one or more of the following conditions 
will also be flagged. 



DATA ERROR 

NON CORRECTABLE DATA ERROR 
WRITE PROTECTED ERROR 
DRIVE SEEK ERROR 
UNAVAILABLE CYLINDER ADDRESS 
UNAVAILABLE HEAD ADDRESS 
UNAVAILABLE SECTOR ADDRESS 
READ/WRITE FAULT 
UNAVAILABLE DRIVE 
DRIVE RESERVED 

The memory address of the command for which the erTor bit 
was set is provided in an additional status word. 



If an erTor is still indicated at the end of the automatic 
error retry then the LDA will look for a sense command at 
the end of a command chain. The sense command will be 
executed if found and then an interrupt will be generated. 
If there is no sense command then the interrupt will be 
generated immediately. 

, SUCCESSFUL OPERATION END (WORD 1 BIT 1) 



Indicates that all commands fetched as a result of the last 
START XIO were executed without any abnormal conditions 
occurring. 

NOT READY (WORD 1 BIT 2) 

Attached drive cannot be accessed. 




CHI 



COMPUTER HARDWARE INC.- 



WRITE PROTECTED (WORD 1 BIT 8) 

Drive cannot be written to. Is turned on with error when 
read only sector is attempted to be written 

NINETEEN SURFACE DR. (WORD 1 BIT 4) 

Indicates selected drive has 19 surfaces instead of 5. 



J&^ CHI 
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WORD TWO 
BIT 



LDA STATUS WORDS 



UNAVAILABLE DRIVE 

MULTIPLE DRIVES SELECTED 

DRIVE RESERVED 

NO DRIVE SELECT ENABLED 

MSB 

CURRENTLY SELECTED DRIVE 
LSB 

RESERVED 

MSB 

NEXT AVAILABLE SECTOR 



LSB 




l»- 19-76 

CHI 
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LDA STATUS WORDS 



WORD THREE 



Memory address of last command fetched that was not a sense 
or transfer command buffer command. 

If there was no error the address will be that of a read 
write, or control command. ead ' 

If there was an error the address will be that of the 
command for which the error occurred. • 

Will be all ones following DC reset 
WORD FOUR 

i thr?! r ? Vi f e / da 5-^ contro1 Program version number in bits 
2™5 V 7f 5? d rao<il£l cation number in bits 8 thru 15 
Example: first controller will be version 1 mod or /0100 

WORD FIVE 
WORD FIVE and beyond will be used for diagnostic status. 
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LDA STATUS WORDS 



VORD FIVE 


DIAGNOSTIC STAT 


Bit 







Drive Fault 


1 


No Sync 


2 


ECC Error 


3 


Data Compare Error' 


4 


Offset Reverse 


5 


Offset Forward 


6 


Retard Data Window 


7 


Advance Data Window 


8 


Sector Overrun 


9 


Data Overrun 


10 


Defective Sector 


11 


Defective Track 


12 


Sector ID OK 


13 


Primary Sector ID Bad 


14 


Re Ze ro 


15 


Offset Error 
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LDA STATUS WORDS 



WORD SEVEN 



Host memory Address of First Word in Erroi 



WORD EIGHT 



Bit Mask to Correct Error (if error burst crossed 
word boundary then bit mask is folded around into 
a single word) . 



CHI 



TargeTJTsc ffoAPrERTCD^m (mux) /so aw 



/)C-3*83-l 
(215311) 



REFER TO SHEET 5 FOR I/O RECEIVER /DRIVER 
INTERFACE DRIVE SELECT IY.UG, AND SIGNAL 
TEXMIMATION W/rtt/VG RTGO/IREMENTS 















, 




i DMG/vmrics 

SOFTWARE 




I TcCH/D/AGX. 
| MANUAL 




ElOCM.SrSTEMi 
(5VRP0RT DM65. 




\ZA-3*33 
\ (115957) 


FC-3465 

DOC.FLOiV DIAG 














F3-3579 
MICaO-EODS 
FlOiY CHART 

(fAcjoer use 

O/^i-Yj f/a f/£i& 
enmecr/w) 



CIRCUIT 
CARDS 



R0M5 



(ED 



DISC DRIVE 
IDENTIFICATION 
LOMt MBDEL NO. 



CABLE, 
CONTROL, 
INTERNAL 



& 



o ' <eb 



CABLE, 

RECElVER/DRIYEk 
INTERFACE 



& 



o 



I/O, 

RECEIVER/DRIVER 
INTERFACE 



requipeo wwjt/i eo 

M SYSTEM mTH AAt 
INTERMEDIATE AC 

oisrff/ai/riav(/ic-jooE) 



HIT MODIFICATION 
INTERMEDIATE 
2130 AC DISTR. 



F)C-3"tC<?-l 
(BIS3C0) 



O &) 



SCHEMATIC 



AC-396* 













) 














T 




•>• raiaiaa a* •■•.«. lor. .._ i> incnoia.. 








**» mtoa 


HIT Or twlf*.a>« 






Ittlt Mi 




u*>t)<.« or«»-.i| **it»«a 


LD/IM (MRK) ISO MP 


. 


-/ 


SIS9II 


ItM* #• 


r 








nKinw^i re b>Ki»t ■■ #u»««> 

UIH lMl« ifY t*tC'IM. *minM 

»l»«'l»>flX !»««« C|>HI>UII« 








_^\^. Co*"""" H»"°** n * l"«: 








bm*« »««*m- iDbO *•*» 

"*t<i« I'JMlflt Ml* 








Al 


S.T 

fptl 


' i 


/,.•■;. 


Hi HVHHtf tt***C|« .' 


.-_ 


*;~ //-/-, 'i 


«~— » |.; /■'.'.' Oill 1S?l/; 








iltn- 


'~ 


Ott( 


it'« l*U>> IWXH.llklll)^ 


or«».« 


ffMXi.C ft 


4C 


...... / „ 7 


/?/ 








tlHKtJI MCJMn HO 


S-i'i 


UO *»M «■!« »n>n ■•«.*? 


«<i*l 





>s 
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1 















sneer l 




'^x^ C "***"** H*" o, **" c l N * : 



AC \~ '3«3! \"/ft 



^ 









CABLE, 
















CONTROL, 


• 




INTERNAL 






I 
CABLE VERSION 




DETERMINED BY 


CPU1 


r YP£ . 


1 l 

1130 ZI30/Z1ZO 32/30 


BUCKET RACKAMNT RACK MOUNT 


1 I 




1 




CABLE t CONTRlX^ 


CABLE,CONTROL, 




CABlEfCWmOLj 




INTERNAL 


INTERNAL 




INTERNAL 




CC-3411'I 


CC-31&/-J 


CC-31&I-5 




(ZlSSiZ) 


(e/ssa) 




(2153*4) 
































SIGNAL LIST 






SIGNAL LIST 






SIGNAL LIST 






SA-31U 




SA-3461. 




SA-34SI 


























BASIC 


BASIC 




BAS/C 




PARTS 


PARTS 




PARTS 




DC-3458-l 


DC-3458-3 


DC-3* x 5S-3 




(ZI5839) 


(ZI5d10) 




(eiseio) 




DC-39SD-I 


DC-3453'I 


DC '-31 S3 -1 




(ZI581i) 


(zisaii) 




(a/5811) 





3. 



ROMS 


• 












MURQCObC 

KVifiAM imn* 




XA-Wt-t 






ffiACTOHYVSe 
<}HLY,MOflBlP 
OliTRtSUT/O^J) 










ROMS 


OTi 




EA-38Z3-I 

(21700*) 


I 




EA-3SZ4-I 
(217005) 


1 




EA- 3825-1 

(2I700C) 


1 


• 


CA-38ZC-I 
(211007) 


1 




EA-38Z7-) 
(217008) 


3 




EA -38 28-1 
(2I700S) 


1 




EA-3820'I 
(2/70/0) 


i 




EA-3330-l 
(2/7011) 


1 




£A -3831-1 
(ZI70IZ) 


1 




EA-383Z-I 
(2/70/3) 


1 




LA -3833-1 
(2170/4) 


1 




E A -3831 -1 
(217015) 


1 





& 



CABLE, 

RECEIVER/DRIVER 

INTERFACE 



CABLE VERSION 

DETERMINED BY 

CPU TYP£ 



€J» 



RESUMED IE INSTALLED 
IN SYSTEM WITH ERA AND 
INTERMEDIATE AC 
DISTRIBUTION (AC-300Z) 



ZIOO 
SERIES 



3Z/30 



CABLE, REC£NER/ 
DRIVER INTERFACE 



CC-MCZ-I 
(215850) 



CA8l£,EEC£/VER/ 

driver interface 



CC-31U-3 
(ZI58SI) 



\ CABLE, INTERNAL 
{adapter, LDATD 

\TFA HEAD EXTENDED 



CC-3532-l 

(2IC2I1) 



S/GA'AL LIST 
SA-3502 



<r 



"^^ C "'"* 1 " H*" "*" I"' 



4C 



3 «. 7 



A\ 



K&FE^ TO 



DISC DRIVE 
IDENTIFICATION 
[L0C0iAWO£L NO) 



JS PEQJlRED PCS SACW 
KG. USiD IU SYSTEM 
PCX OicR EM3TIU0 LOGO 



2130 

BUCHEr 



r/o^fcs/vst/ 

OR/VER \Srt7ERfnCE 



AC- 345 1-1 
(Z 15 8 14) 



PC/) (4L) 

\PCVR/DR/V£R * 



AC- 3 4 II -J 
(2IS3SS) 



S/S/VAL LIST 



SA-31S4 



_L 



DISC DRW6 

lOeuTinc&Tjou 

UOfcO < MCOSL U9 ) 



C«M3-I 



SCHEMATIC 



SC-3413 



REFER TO 
SHEET 1 



T/0,l?£CEWER/ 

DRIVER IMERfACE 



T/OVERSIO/t 
DETERM//YC0 

BrcPt/TrP£ 



2130/2120 
RAC/f A10UHT 



I/fy&ECE/YERS 

driver mere/ice 



AC-34S1-3 
(2 IS 3/5) 



SIG/VAIUST 



i PC A (<H) 

.PCVR/DR/YER * 



AC-34IJ-1 
U/S3SS-) 



SA-34S+ 



PCS (<?*) 



PC- 3119 
(2/5 3 SZ) 



ARTWORK 



H&-2S13 



BASIC 
PARTS 



0C-3fiB-l 
[2153 ll) 



OA-341S-I 
(2/5313) 



xMmnc 



SC-J4/J 



PCB(*L) 



PC -21 11 „ 
(S 15 33 z) 



3Z/30 

RACK MOUriT 



T/D.PECEIVER./ 
DRIVER IATERERCE 



AC- 3154-5 
(215 357) 



PCA f4t) 

RCVR/DRJVER m 



AC-3413-3 
(215 85 6) 



JRSMUltSr 



SA-34S4 



BASIC 

PARTS 



DC-S1 16 -J 
(2/X3/Z) 



DA-341B-I 
(2/S3/S) 



scuEmr/c 



SC-3113 



PCS (4L) 



PC-3111 
(2 15 852) 



REFER TO 
SMEET 1 



BASIC 
PARTS 



DC-3WB-3 
2 1 S3 1 Z 



DA-3143-l 
(215313) 



SUPPORT, 

R1B60U ccsce 



DC-3S39 
fllt.ri7) 



if REFER 70 SH&EJ S fns UU/QQE ORAM SELECT PLU6 TERM/UAT/OA) <t W/R/V6 






iZrCEIYEfc/OMKK TERMINATOR f\.U6MZ(MG 
pNE RaQ.UlR£D PER LOA 



) 



LABEL-* 
GA-3435-l 



TERMINATOR 

LAST BOARD 

ONLY 



16 I? 1^ f? 12 II IP 3 



(S nn qp tna qp nn tff en) 



(jffii ra db an an no 



T~. T 



dfe tm ) 



> 



HEAOcRt 'CDi/ER-~C 
2049 JER Xn 



^ 



-d 



u 



. 3,0 AWS WIRE 
DO-/002-S9 
E/N Z Iff 33 
«? PLACES 



-ALL CONNECTIONS MUST 
BE REELO.Y SOL DERED. 
(TIN BOTH PIN AN WIRE. 
77/EN t/O/D W/KE ON P/H 
PNDfiPPir JUST ENOUGH 
H£A T TO MEL T SOL DEZ . 
PLUG MUST BE FXEE 
STAND/NO WHEN WIS IS 
DONE.) 



VOTE: TEtfiWATOR PUU6 TO BE USED 0/VLY ON LAST 
EARO tN J?EC£ /VERS DZ/VER C//A/N. USE 
LABEL D/)-349d-l SHOWN /?£OI/E. 



ALL C<WA/ECTVZ"5 ATTACH KfttSCTLY TO CISC 
CC.VT&L FCA, CARD T (ACSHO) 



cwmbcwKW 



KVUlORVA 
CABLE fflE/'J 



mtt'A'&w 

COWCCTCR.-JF" 



POfZTC'fD' 
CCWN£CTOZ'J<i' 



fvxre-A'r* . 

CONtizCTORVfr 



PCRT'G'VH' 

coKvcazx'Jj' 
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